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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments (7/1 8/2007) with respect to the rejection(s) of independent 
claim(s) 1 and 10 under 35 U.S.C 103(a) being unpatentable over Mohindra (U.S. 
7,035,341) in view of Mohindra (U.S. 6,744, 829). have been fully considered but are 
moot in view of the new ground(s) of rejection. (Teachings of newly discovered 
reference to Vassiliou et. al., (U.S. 2004/0106380)). 

Claim Objections 

2. Claim 1 is objected to because of the following informality: 

Claim 1 , line 2 after the preamble reads: "in-phase (I) and quadrature phase (Q) tone 
components: " where the semicolon should be replaced by " ; ". 
Claim 15, recites: "wherein frequency scaling...." referring to claim 10, but "frequency 
scaling" is mentioned in claim 14 not 10. Since method claim 10 corresponds to 
apparatus claim 1, for rejection purposes it is assumed that claim 15 depends on claim 
14 (similarly to apparatus claim 6 depending on claim 5). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



r 
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4. Claims 1-2, 5, 9-11, 14, 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mohindra (U.S. 7,035,341) in view of Vassiliou et. al., (U.S. 
2004/0106380) and further in view of Mohindra (U.S. 6,744, 829). 

With respect to claim 1, Mohindra (341) discloses: a calibration tone 
generator (Fig. 4, element 40, "DSP", column 5, lines 40-42, 58-59) for generating a 
calibration tone for providing in-phase (I) and quadrature phase (Q) tone components 
(Fig. 4, outputs of mixers 64, 65 of receiving side that receive the calibration tone, 
column 6, lines 1-3); I and Q lowpass filters for filtering said I and Q calibration tones for 
issuing filtered I and Q output tones having an undesired frequency dependent l/Q 
phase error (see Fig. 4, elements 66 and 67, low-pass filters (see column 7, lines 10- 
12), column 9, lines 4-18, see also column 5, lines 40-52 , AO B Bthe frequency 
dependent baseband band IQ phase error); 
Mohindra (341) does not expressly teach: 

at least one of the I and Q lowpass filters having an adjustable characteristic; 
said I and Q lowpass filters include an I analog lowpass filter and a Q analog filter and 
said adjustable characteristic is a cutoff frequency of at least one of said I and Q analog 
lowpass filters. 

a correlator for cross correlating said I and Q output tones for providing a cross 
correlation feedback signal, said cross correlation feedback signal used for adjusting 
said adjustable characteristic for reducing said frequency dependent l/Q phase error; 

In the same field of endeavor, Vassiliou et. al., disclose: I and Q analog low-pass 
filters (see Fig. 2, lowpass filters 128, 130, at the receiver side, see lines 6-7, and 
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paragraph [0057]) with at least one of the I and Q lowpass filters having an adjustable 
characteristic said adjustable characteristic is a cutoff frequency of at least one of said I 
and Q analog lowpass filters (paragraph [0057]). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the system of Mohindra (341) based on the teachings of 
Vassiliou et. al., so that the I and Q lowpass filters of Mohindra (341) are analog I and Q 
lowpass filters at least one of which has an adjustable cutoff-frequency as taught by 
Vassiliou et. al., and the motivation to do so is to have filters with matched responses 
(see last two lines of paragraph [0057] of Vassiliou). 

In the same field of endeavor, Mohindra (829) discloses: a correlator for cross 
correlating said I and Q output tones (see Fig. 3, cross-correlation by mixer of V|(t) and 
V Q (t), column 3 lines 17-20, specifically lines 42-51 and equation on line 45 right hand 
side). At the time of the invention, it would have been obvious to a person of ordinary 
skill in that [Eqn. 4] of Mohindra (341) see that right side of the equation is K 3 sin (AO B b) 
is equal to the right hand side of the equation on line 45 of column 3 of Mohindra (829) 
and therefore it would have obvious to a person of ordinary skill in the art that the 
isin(t)Q C os(t)-lcos(t)Qsin(t) (equation 4 of column 8 of 7,035,341) performed by DSP 40 of 
Mohindra (341) can be replaced by the computation of asin(9)[ni(t)*ni(t)] of the equation 
on line 45 of column 3 of 6,744,829 (column 3, see lines 14-50) since computing the 
latter equation is independent of a gain and simple to implement (column 3, lines 42-44 
and see Fig. 3). 
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With respect to the limitation: using said cross correlation feedback signal for 
adjusting said adjustable characteristic for reducing said frequency dependent l/Q 
phase error. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the system of Mohindra et. al., (341) as modified by 
Vassiliou et. al., and Mohindra (829) so that the cross correlation feedback signal (see 
Mohindra 341, column 9, lines 1-3) is used for adjusting said adjustable characteristic 
(the cutoff frequency of at least one of I and Q analog filters) for reducing said frequency 
dependent l/Q. The rationale behind such a modification is that such a correction 
(adjustment of the cutoff frequency of at least one of the I and Q analog filters, (see that 
mismatches between the cutoff frequencies of the I and Q low-pass filters are identified 
by Mohindra 341 to be the major cause of frequency dependent phase error, see 
column 9, lines 4-9) substitutes (is equivalent to) the correction taught by Mohindra 341 
(adjustement of relative phases of the I and Q signals using the all-pass networks). 

With respect to claim 2, all of the limitations of claim 2, are analyzed above in 
claim 1 and Mohindra (341) discloses: said cross correlation feedback signal adjusts 
said adjustable characteristic for minimizing a phase difference between said I output 
tone and said Q output tone (column 9, lines 1-3). 



With respect to claim 5, all of the limitations of claim 5 are analyzed above in 

< 

claim 1 , except for: said cutoff frequency is adjusted by frequency scaling at least one 
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pole and at least one zero of said at least one of said I and Q analog lowpass filters by a 
certain common factor. 

Poles and zeros of filters (including those of lowpass fitters) are known in the art 
and determine the gain and phase vs frequency response of the filter, and therefore it 
would have been obvious to a person of ordinary skill in the art to modify the system of 
Mohindra et. al., (adjust the cutoff frequency) by frequency scaling at least one pole and 
at least one zero of the at least one of said I and Q analog lowpass filters, by a (certain) 
common factor. 

With respect to claim 9 Mohindra et al. (341) disclose:, a frequency 
downconverter including a local oscillator for providing a complex LO signal and I and Q 
frequency downconverters using said LO signal for downconverting an input signal 
having a carrier frequency to I and Q signal components (see Fig. 4, combination of 
elements LO, filter and PLL (approximately in the center of Fig. 4), mixers 64, 65 of 
receiving side of transceiver, column 6, lines 1-3); and wherein: the calibration tone 
generator issues a calibration signal as said input signal having a certain frequency 
offset from said carrier frequency for providing said I and Q calibration tone components 
in place of said I and Q signal components (see column 5, lines 67 and column 6, lines 
1). 
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With respect to method claims 10-11,14, 18 these claims are rejected under a 
rationale similar to the one used to reject apparatus claims 1-2, 5, 9 (respectively) 
above. 
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5. Claims 3, 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mohihdra (U.S. 7,035,341) in view of Vassiliou et. al., (U.S. 2004/0106380) and further 
in view of Mohindra (U.S. 6,744, 829) and Armstrong et. al., (U.S. 5,559,828). 

With respect to claim 3, all of the limitations of claim 3 are rejected above in claim 
1 , except for: said calibration tone has a frequency near to a cutoff frequency for said I 
and Q lowpass filters. In the same field of endeavor, Armstrong et. al., disclose: said 
calibration tone has a frequency near to a cutoff frequency for said I and Q filters 
(column 9, lines 15-18). At the time the invention, it would have been obvious to a 
person of ordinary skill in the art to have the calibration tone have a frequency near to a 
cutoff frequency for said I and Q lowpass filters and the rationale behind this 
modification is that filters at the receiver are (theoretically) supposed to be designed to 
coincide/match with the transmitted signal characteristic. 

With respect to claim 12, method claim 12 is rejected under a rationale similar to 
the one used to reject apparatus claim 3. 

6. Claims 6, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mohindra (U.S. 7,035,341) in view of Vassiliou et. al., (U.S. 2004/0106380) and further 
in view of Mohindra (U.S. 6,744, 829) and Whiteside (U.S. 5,689,863). 

With respect to claim 6, all of the limitations of claim 6 are analyzed above in 
claim 1 , except for: wherein said common scale factor is adjusted by adjusting a 
channel resistance of at least one transistor. 
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Solving the same problem (i.e. changing the location of a pole/zero pair), 
Whiteside discloses: wherein said common scale factor (see column 3, lines 3-9 and 
column 4, lines 30-35, lines 40-47, the RC constant that determines the center 
frequency of the pole/zero pair, and by varying the resistance of the MOSFETs it is 
adjusted) is adjusted by adjusting channel resistance of at least one transistor (column 
4, lines 40-47). 

Therefore, at the time of the invention, it would have been obvious to a person 
skilled in the art to modify the system of Mohindra based on the teachings Whiteside, so 
that the said common scale factor is adjusted by adjusting channel resistance of at least 
one transistor so that a tunable pole/zero pair (tunable with respect to the pole/zero 
spacing and center position) can be generated so a desired amount of gain or 
attenuation is provided at any given frequency (see Whiteside column 1, lines 44-49, 
and "summary of the invention" where the invention is a low-power device). 

With respect to claim 15, method claim 15 is rejected under a rationale similar to 
the one used to reject apparatus claim 6. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SOPHIA VLAHOS whose telephone number is 571 272 
5507. The examiner can normally be reached on MTWRF 8:30-17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammed Ghayour can be reached on 571 272 3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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9/27/2007 




